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(54) Gluing machine for wood f Ibreboard panel production plants, and a plant using the gluing 
machine 



(57) The gluing machine, usable in plants for pro- 
ducing wood f ibreboard panels by a dry process, com- 
prises a hollow cylindrical shell, at one end of which 
there is provided an inlet opening for feeding an air 
stream transporting the fibres within which the glue is to 
be distributed, at the other end of the cylindrical shell 
there being provided an outlet opening for removing the 
air stream transporting the glue-impregnated fibres. A 
sprayer means is provided for spraying a suitable liquid 



adhesive substance onto the fbres flowing through the 
cylindrical shell. Means are also provided for maintain- 
ing the flowing fibres close to the inner wall of the cylin- 
drical shell for a predetermined distance. The sprayer 
means is positioned within said distance in which the 
ftores are maintained close to the inner surface of the 
cylindrical shell. 
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Description 

This invention relates to a gluing machine (also 
known as a resin-bonding machine) of the type usable 
in plants for producing wood fibreboard panels by a dry 
process, and in particular in plants for producing 
medium density fibreboard (MDF) panels. 

The invention also relates to a plant for producing 
wood fibreboard panels by a dry process, which uses 
the gluing machine. 

As is well known to the expert of the art. MDF pan- 
els are produced by two types of known plant. A first 
plant type - which will be called a traditional plant and of 
which the characteristics will be described for the 
present purpose - is shown schematically in Figure 1 . In 
it, the reference numeral 10 indicates a grinder, ie a 
machine which, fed with wood and steam (this feed 
being indicated by the arrow 12), reduces the wood into 
fibre form. The fibres produced in this manner and 
mixed with steam (relative humidity 100%) leave the 
grinder 10 through a blow-up valve and are conveyed by 
a line 16 to a drier 1 8. This latter is also fed, by a fan 19 
and duct 20, with hot gas 22 and air 24 at ambient tem- 
perature to dry the fibres. For this purpose the drier inte- 
rior is at a variable temperature adjustable from 120° to 
250°. The fibres dried in this manner are conveyed by a 
line 26 to a separator or cyclone 28, in which the dry 
fibre is separated from the steam and from the gas 
which develops during drying, the gas and steam being 
discharged to atmosphere, as indicated by the arrow 30. 
The fibres leaving the cyclone 28, which have a mois- 
ture content of between 2 and 5%. are fed by the line 32 
to a continuously operating weigher 34 where they are 
metered. The fibres leaving the weigher 34 and fed into 
the line 36 are struck by an air stream 38 which trans- 
ports them into a gluing or resin-bonding machine via a 
feed line 40. The purpose of the air stream 38 is to 
entrain the fibres while maintaining them separated 
from each other. Basically, the gluing machine 42 con- 
sists of a hollow cylindrical shell 44 arranged horizon- 
tally and having a circular cross-section, in which a 
mixing means is present consisting of a shaft 50 posi- 
tioned coaxially in the cylindrical shell 44 and provided 
with radial paddles 52. The shaft 50 is rotatable and is 
rotated by a motor 54 positioned outside the gluing 
machine 42. The left end 46 of the gluing machine is tra- 
versed by a series of nozzles (shown schematically in 
the figure by arrows 48) distributed about the end, by 
means of which a liquid adhesive substance consisting 
normally of a conventional urea-formaldehyde glue pre- 
viously mixed with water is sprayed into the gluing 
machine. As the shaft 50 rotates, the paddles 52 gener- 
ate a mixing action on the fibres onto which the adhe- 
sive substance has been sprayed. These fibres are then 
fed via a line 56 to a conventional moulder 58 which 
itself feeds conventional presses, not shown in Figure 1 . 
Upstream of the moulder 58 a separator (not shown) 
can be provided for the purpose of separating fibre and 
glue lumps which may form in the gluing machine 42. 



The lumps separated in this manner can be used as fuel 
in a boiler (not shown) forming part of the plant. 

The aforedescribed traditional plant has the advan- 
tage of low glue consumption and low formaldehyde 

5 emission into the atmosphere in correspondence with 
the reference numeral 30. However the described gluing 
machine does not enable the glue to be distributed in a 
sufficiently uniform manner within the fibre mass, with 
the result that this plant produces poor quality panels 

to with the formation of lumps and stains which drastically 
limit the use of the product obtained. In particular the 
panels produced in this manner cannot be enhanced or 
lacquered. For the same reason these panels do not 
present mechanical and technological characteristics 

75 which are constant with time and uniform throughout the 
panel. These drawbacks are more noticeable if poorly 
reactive glues such as those of class E1 are used, hav- 
ing a low level of free formaldehyde. Moreover, as is well 
known to the expert of the art, the glues of class E 1 ena- 

20 ble panels to be produced containing free formalde- 
hyde, and hence releasabie, in a quantity not exceeding 
8 mg per 100 g of panel, ft is therefore normally neces- 
sary to use more reactive glues (of class E2 or E3) 
which however result in higher formaldehyde emission 

25 in the pressing stage, with resultant environmental 
problems. Finally, the fibre mass reaching the moulder 
58 has a moisture content (between 2 and 5 wt%) which 
is lower than that necessary for pressing, with the result 
that this moisture content must be increased to between 

30 8 and 11%. 

A brief description will now be given with reference 
to Figure 2 of a second type of plant, known in the art as 
a blow-line or glue-line plant, which enables better 
results to be obtained, even if accompanied by certain 

35 drawbacks such as a higher glue consumption (about 
30-40% more), high formaldehyde emission to the 
stacks at the cyclone downstream* of the dri^r, arid a 
higher free formaldehyde content In the panels pro- 
duced. 1 

40 This plant is illustrated schematically in figure 1 2 
and comprises a grinder 1 10 similar to that (1j&) of the 
plant of Figure 1 . The fibres leaving this latter through 
the blow-up valve 114 are fed, before they gnter the 
drier 1 1 8, with a suitable quantity of liquid adhesive sub- 

45 stance (of similar type to that used in the first $ant) via 
a suitable nozzle (not shown) directly into the pipe 116. 
Hence a fibre mass which has already absorbed the 
adhesive substance is fed into the drier 1 1 8 vis the line 
116. 

so The plant also comprises, a cyclone Ig8 and a 
weigher 134 similar to those of Figure 1 , however there 
is no gluing machine (and hence no machine similar to 
that indicated by 42 in Figure 1) because it \% Unneces- 
sary. Consequently the glue-impregnated if ity$ leaving 

55 the weigher 134 is directly fed, via the line to the 
moulder 158 (similar to the* moulder 58 of Fj|£re 1) at 
which the glue-impregnated'f ibres arrive alres^y with a 
moisture content of 8-1 1 wt%, suitable for thVj^ressing. 
With this second type of plant excellent glue : cj)^ribution 
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is achieved, so that the panels obtained as final product 
are of excellent quality and can also be enhanced or 
lacquered. However the tact of subjecting the adhesive 
substance to a temperature which can reach 200°C in 
the drier 1 18 causes a fall in the glue reactivity which, as 
stated, means that the quantity of adhesive substance 
must be increased and/or giues of class E2 or E3 (ie 
more reactive) must be used. Finally there is a higher 
formaldehyde emission through the stacks (reference 
130) and during the pressing stage. 

The object of the present invention is to provide a 
gluing machine usable both in plants of the first plant 
type defined heretofore as traditional and in a new plant 
type descnoed hereinafter, the gluing machine enabling 
excellent glue distribution to be achieved throughout the 
fibre mass used for forming the panel. 

This object is attained by the gluing machine of the 
present invention, comprising a hollow cylindrical shell, 
at one end of which there is provided an inlet opening 
for feeding an air stream transporting the ffores within 
which the glue is to be distributed, at the other end of 
the cylindrical shell there being provided an outlet open- 
ing for removing the air stream transporting the glue- 
impregnated fibres, and a sprayer means for spraying a 
suitable liquid adhesive substance onto the fibres flow- 
ing through the cylindrical shell, characterised by also 
comprising means for maintaining the flowing fibres 
close to the inner wail of the cylindrical shell for a prede- 
termined distance, the sprayer means being positioned 
within said distance in which the fibres are maintained 
close to the inner surface of the cylindrical shell. 

According to one embodiment of the invention, said 
means for maintaining the f fores in proximity to the inner 
lateral wall of the cylindrical shell comprise a pipe, an 
open end of which opens into said cylindrical shell in the 
vicinity of the sprayer means, the pipe extending coaxi- 
ally upstream at least for a certain distance before 
emerging from the cylindrical shell, an air stream being 
fed into the other end of said pipe. 

The gluing machine of the present invention can 
comprise a mixing means disposed in that portion of the 
cylindrical shell downstream of the position in which the 
fibres are struck by the spray of adhesive substance. 
This mixing means can consist of a conventional rotata- 
ble shaft provided with paddles arranged coaxially to 
the cylindrical shell. 

The aforedescribed gluing machine can be conven- 
iently used as a replacement for the conventional gluing 
machine 42 of the traditional plant shown in Figure 1. 
Using it, with the plant modified in this manner, panels 
can be obtained of substantially better quality than 
those obtainable from the traditional plant 

The gluing machine of the present invention can be 
located in other suitable positions in a plant for produc- 
ing wood f ibreboard panels by a dry process. For exam- 
ple the gluing machine can be used directly in 
combination with the drier indicated by 18 in Figure 1 , to 
hence obtain a plant somewhat similar to that shown in 
Figure 2. 



In this case there is no need for the gluing machine 
to be provided with the mixing means, as the air flow 
originating from the drier is normally more than suffi- 
cient to obtain good ffore mixing. 
5 The invention will be more apparent from the follow- 
ing description of two embodiments thereof. In this 
description reference is made to Figures 3 to 5 of the 
accompanying drawings, in which: 

to Figure 3 is a schematic vertical, coaxial longitudinal 
section through a first embodiment of the gluing 
machine of the present invention, this gluing 
machine being suitable for replacing the conven- 
tional gluing machine 42 of Figure 1 ; 

is Figure 4 is a view thereof in the direction of the 
arrow 3 of Figure 3; and 

Figure 5 is a longitudinal section through a second 
embodiment of the gluing machine of the invention, 
this gluing machine being suitable for combination 
20 with the drier 1 8 of Figure 1 . 

Hereinafter, parts which are identical or performing 
similar functions to those of Figure 1 are incBcated by 
the same reference numeral as in Figure 1 plus 200. 

25 With reference to Figures 3 and 4, the gluing 
machine, indicated overall by 242, comprises a hollow 
cylindrical shell 244 of circular cross-section. At the left 
end of the cylindrical shell 244 there is provided an inlet 
opening 245 through which a stream of air transporting 

30 the fibres in a previously metered quantity is fed tangen- 
tialiy to the gluing machine 242 via a feed pip* 240. The 
ffores. originating from a cyclone separator such as 28 
of Figure 1 and metered in a weigher such as that indi- 
cated by 34 in the same figure, reach the feed pipe 240 

35 of the gluing machine 244 from the duct 336. The left 
end 246 of the cylindrical shell 244 is traversed by a 
pipe 247 which extends coaxially for a certain distance 
within the cylindrical shell 244, the inner end 249 of the 
pipe 247 being open. Coaxially with the internal portion 

<o of the pipe 247 there is a tube 251 terminating, in prox- 
imity to the end 249 of the pipe 247, with a sprayer 
means consisting of a nozzle 24& This latter generates 
a conical spray of suitable contained angle,' 

In the right terminal portion (Figure 3) oj the gluing 

45 machine 242 there is provided a mixing means of tradi- 
tional type, comprising .a rotatabie shaft 2|0 provided 
with paddles 252, said shaft projecting through a suita- 
ble opening in the right end of the cylindrical shell 244 
and being rotated by an external motor (not shown): At 

so the right end of the gluing machine 242 there is an outlet 
opening 253 and a relative exit pipe 254 fgjf conveying 
the ffores sprayed with glue to the subsequent conven- 
tional operations. y< 

The operation of the aforedescribed glujng machine 

55 244 is briefly as follows. The air stream ancl fibres fed 
through the pipe 240 and entering the gjujng machine 
tangentially through the inlet opening 245 1 are distrib- 
uted within the annular space between ttigt portion of 
the pipe 247 within the cylindrical shell 244 fnd the cor- 
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responding inner surface of this latter, to obtain in the 
first part of the cylindrical shell 244 (indicated by A in 
Figure 3) a cyclonic distribution of the fibres (which 
along this distance describe basically a roughly helical 
trajectory). Simultaneously, into the outer end of the 
pipe 247 there is fed an auxiliary air stream of suitable 
pressure, throughput and velocity, chosen on the basis 
of the result to be obtained. This auxiliary air stream 
opens into the cylindrical shell 244 via the slightly flared 
end 249 of the pipe 247. Because of the action of the 
auxiliary air stream, the annular air stream which trans- 
ports the fibres is maintained, for a certain distance 
downstream of the end 249 of the pipe 247, adjacent to 
the inner surface of the cylindrical shell 244. In this 
respect, the central space of the annular flow tube of 
this latter cyclonic air and fibre stream is occupied by 
the auxiliary air stream leaving the pipe 247. On feeding 
a suitable pressurized liquid adhesive substance into 
that end of the tube 251 external to the cylindrical shell 
244, there emerges from the spray nozzle 248 a conical 
spray of adhesive substance having a contained angle 
chosen on the basis of the results to be obtained. By the 
effect of the auxiliary air stream, this spray is entrained 
downstream to assume a brush configuration shown 
schematically in Figure 3 and indicated by the reference 
numeral 255. Consequently, through a certain distance 
(indicated by B in Figure 3) downstream of the spray 
nozzle 248 there is atomization of the adhesive sub- 
stance (atomization zone). Downstream of the zone B 
the air stream which transports the fibres and the auxil- 
iary air stream which transports the glue particles mix 
together, so that there is an actual gluing zone (indi- 
cated by C in Figure 3) in which the particles of adhe- 
sive substance are picked up by the fibres. The overall 
air stream, transporting the already glue-impregnated 
fibres, then leaves the gluing machine through the 
opening 253, to be fed to subsequent conventional 
moulding operations. 

With the aforedescribed gluing machine it is possi- 
ble to achieve a much more uniform distribution of adhe- 
sive substance within the fibre mass than with known 
gluing machines, resulting in a substantial improvement 
in the quality of the final plant product. If the gluing 
machine is also provided with mixing means (for exam- 
ple the rotatable shaft 250 with the relative paddies 
252), the performance of the gluing machine of the 
present invention can be further improved. It should be 
noted that said mixing means are not essential, the 
same result being also achieved by increasing the aux- 
iliary air throughput. 

The nozzle 248 which sprays the liquid adhesive 
substance can be of low pressure type, so that com- 
pressed air is fed into the adhesive substance (water 
plus glue), or of high pressure type (without com- 
pressed air), in which the adhesive substance pressure 
can reach 300 bar. 

It should be noted that the sprayer means 248 can 
also consist of several nozzles, provided that they are 
struck by the auxiliary air stream. What is important is 



that a good glue distribution within the fibre mass is 
achieved. 

As already stated, the gluing machine of the 
present invention can also be located in other positions 

5 within a plant for producing wood f ibr aboard panels by a 
dry process, provided that the conditions required for 
operation of the gluing machine (adequate air through- 
put and adequate temperature range) exist or are cre- 
ated. In particular, in the plant of Figure 1 , it has proved 

10 convenient to locate the gluing machine directly down- 
stream of the drier 1 8 of the plant of Figure 1 . In Figure 
5 a gluing machine of this type is shown schematically, 
in which parts equal to or of similar function to those of 
Figures 4 and 1 are indicated by adding 100 and 300 to 

15 the relative reference numeral. 

The gluing machine 342 has a hollow cylindrical 
shell which is basically an extension of the casing of the 
drier 318 (shown only partially), this latter being of the 
same type as the drier 18 of Figure 1. The cylindrical 

20 shell 344 of the gluing machine 342 is traversed radially 
by a pipe 347, this latter then bending towards down- 
stream, to coaxially follow the hollow shell 344 for a cer- 
tain distance and then terminate with an open end 349. 
Coaxially to that portion of the pipe 347 within the hol- 

25 low shell 344 there is a pipe which terminates, in the 
vicinity of the open end 349 of the pipe 347, with a 
sprayer means consisting of a nozzle 348 which pro- 
duces a conical spray of suitable contained angle. At the 
right end (Figure 5) of the gluing machine 342 there is 

30 an outlet opening, with relative exit pipe 354, for remov- 
ing the glue-impregnated fibres. 

The operation of the gluing machine 342 should be 
apparent from the preceding. The following should how- 
ever be noted. The hot air stream' which transports the 

35 fibres dried in the drier 318 passes directly intq the glu- 
ing machine 342, into the annular .space between the 
inner surface of the cylindrical shell 344 and thf coaxial 
inner portion of the pipe 347. Simultaneously,^ into, the 
outer end of the pipe 347 an auxiliary air stream is fed 

40 having a suitable throughput, velocity and pressure for 
obtaining the desired results. 

The auxiliary air stream opens into the cylindrical 
shell 344 via the end 349 of the pipe 347, so th$t the air 
stream transporting the fibres is maintained, fer a cer- 

45 tain distance downstream of the end 349 of the pipe 
347, adjacent to the inner' surface of the cylindrical shell 
344, the central space of the relative annular flow tube 
being occupied by the auxiliary air stream. On feeding a 
suitable pressurized liquid adhesive substance into the 

so outer end of the tube 351 , there emerges from tie spray 
nozzle 348 a conical spray having a oonven&nt con- 
tained angle. By the effect of the auxiliary air stream the 
spray assumes a brush configuration 355 shay|i in Fig- 
ure 5. Consequently for a certain distance (indicated by 

ss B in Figure 5) downstream of the nozzle 348 thf re is an 
atomization zone, downstream of 1 which the* two air 
streams mix together to form the actual gluing zone C. 
The overall air stream then leaves from the oujjl^t open- 
ing 353 and is fed via the pipe 354 to a cycl^ similar 
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to that indicated by 128 in Figure 2. The remainder of 
the plant is of conventional type and is similar to that 
illustrated and described with reference to Figure 2.. 

Finally, it should be noted that whether using the 
gtuing machine 242 of Figures 3 and 4 or that of Figure 
5, a fibre mass is obtained in which the glue distribution 
is substantially better than in the known gluing 
machines of conventional plants, and comparable with, 
if not better than, that obtainable in blow-line plants 
(without a gluing machine), in both cases obtaining a 
panel of excellent quality as the final product. 

It should also be noted that with the gluing machine 
342 of Figure 5 the glue is added just after the drier 318, 
ie at a point in which the temperature of the air and fibre 
stream is considerably lower (60-70°C) that at the drier 
inlet (where the temperature reaches 200°C and more). 
In this manner the reactivity loss of the glue is negligi- 
ble, while in a blow-line plant the reactivity loss due to 
the fact that the glue is subjected to a temperature of 
200°C or more is significant and results in a substantial 
increase in glue consumption. This serious drawback is 
avoided by using the machine 342 combined with the 
drier 318. 

Claims 

1. A gluing machine usable in plants for producing 
wood fibreboard panels by a dry process, compris- 
ing a hollow cylindrical shell, at one end of which 
there is provided an inlet opening for feeding an air 
stream transporting the fibres within which the glue 
is to be distributed, at the other end of the cylindri- 
cal shell there being provided an outlet opening for 
removing the air stream transporting the glue- 
impregnated f tores, and a sprayer means for spray- 
ing a suitable liquid adhesive substance onto the 
fibres flowing through the cylindrical shell, charac- 
terised by also comprising means for maintaining 
the flowing fibres close to the inner wall of the cylin- 
drical shell for a predetermined distance, the 
sprayer means being positioned within said dis- 
tance in which the f fores are maintained close to the 
inner surface of the cylindrical shell. 



pipe, an open end- of which opens into said cylindri- 
cal shell in the'vicinity of the sprayer means, the 
pipe extending coaxially upstream at least for a cer- 
tain distance' before emerging from the cylindrical 
5 shell, an auxiliary air stream being fed into the other 
end of said pipe. 

5. A gluing machine as claimed in claim 1, wherein a 
mixing means is provided in that portion of the 

10 cylindrical shell downstream of the position within 
which the fibres are struck by the spray of adhesive 
substance. 

6. A gluing machine as claimed in claim 5, wherein the 
is mixing means comprises a rotatable shaft provided 

with radial paddles arranged coaxially to the cylin- 
drical shell. 

7. A plant for producing wood f breboard panels by a 
20 dry process, characterised by comprising a gluing 

machine in accordance with any one of claims 1 to 
6. 
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2. A gluing machine as claimed in claim 1. usable in 45 
plants of traditional type, wherein the air and ffore 
stream is fed in a direction tangential to the cylindri- 
cal shell to achieve within the initial portion of the 
gluing machine a cyclonic flow of the air and fibre 
stream. so 



3. A gluing machine as claimed in claim 1 , wherein the 
inlet opening for the air and fibre stream communi- 
cates directly with the outlet opening of the plant 
drier. 55 



4. A gluing machine as claimed in claim 1 , wherein the 
means for maintaining the fibres in proximity to the 
inner lateral wall of the cylindrical shell comprise a 
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